Introduction
Early childhood education and care (ECEC) has become a major concern for policy makers around the world. The relationship between ECEC and the developmental outcomes of children has been widely studied from a variety of perspectives. One strand investigates the potential benefits of early intervention childcare and/or remedial/compensatory education programs (Barnett, 1995; Karoly et al. 1998; Carneiro and Heckman, 2003; Currie, 2001; Blau and Currie, 2006; Love et al., 2005) . Another examines the effects of maternal employment and childcare during preschool years on developmental outcomes (Walfogel, 2002) . These two strands of the literature can be further divided into two types of studies. The first, produced almost entirely in the United States, are based on the evaluation of 'model' or demonstration programs by experimental methods wherein children are randomized into experimental (children at risk are submitted to particular types of interventions including childcare outside of the home) and control groups. The second (the large majority) are quasi-experimental and observational, some of them based on longitudinal data. Although these studies are diverse in terms of period under study, samples and comparison groups, conceptual and analytical methods, chosen covariates in regression analyses, and statistical treatment of omitted variables, heterogeneity or selection bias problems (Blau, 2003; Blau and Currie, 2006) , there is a growing body of evidence that some ECEC interventions can lead to both short and long term gains for young children be they cognitive or non-cognitive (emotional outcomes or social skills). However, little has been learned about the relationship between ECEC and child outcomes in settings outside the United States (Waldfogel, 2002) .
This study presents results from a large scale "natural" policy experiment in Canada potentially affecting children from all income groups and with a particular relevance for the school readiness of older preschool children. Given that most ECEC policies in the United States are targeted towards disadvantaged children, the results can be very useful to policy makers more interested in universal childcare programs.
On September 1 1997, the government of Québec, the second most populated province in Canada, implemented a new childcare policy. From that day on, regulated and licensed childcare service providers began offering daycare spaces at the reduced fee of $5 per day per child for children aged 4. In successive years, the government reduced the age requirement and, by September 2000, the low-fee policy applied to all children aged 0 to 59 months (i.e. children not eligible for kindergarten). The government also promised to progressively increase the number of low-fee $5 per day daycare spaces, targeting a number of 200,000 for 2007 (approximately 60% of children less than 5-years-old). The number of partly subsidized spaces increased from 77,000
(available in late 1997) to 199,000 spaces, totally subsidized (except for the 5$ cost), by March 2007 (see Table 1 ). This new childcare policy was integrated within a larger family policy that included other changes in education policy such as the extension of half-day publicly-provided kindergarten in a school setting to full-day kindergarten and $5 per day before-and after-school daycare for kindergarten-age and grade-school children. No such important policy changes for preschool (including kindergarten) children were enacted in the nine other Canadian provinces over the years 1994 to (Friendly et al., 2007 .
The policy pursued two major objectives: fight family poverty by increasing mothers' participation in the labor market and enhance child development and equality of opportunity for children. Direct public subsidies in Québec to childcare providers increased from $209 million in fiscal year 1995-96 to $1.6 billion in year 2006-07 (all monetary amounts are expressed in Canadian dollars). Despite the substantial amount of public funds dedicated to this program (see Table 2 for the amount of public funds spent for the childcare policy) very few studies (reviewed below) have examined whether the objectives have been reasonably met. It is important, we believe, to use this experiment as a beacon to form expectations about the impacts of this type of universal childcare policy, as well as anticipate the problems that could emerge if it were replicated elsewhere.
In a series of papers , 2005b Baker et al., 2005 Baker et al., , 2008 , empirical evidence is presented on the effects of the policy on labor force participation. In particular, it shows that the policy produces both a large short-term and long-term increase in the labor supply of mothers with pre-school children as measured by participation in the labor market or annual hours of work. Furthermore, it is also shown that families' childcare arrangements in Québec, but not in the 9 other provinces, changed dramatically over time as the policy favored regulated subsidized center-based care as well as family-based care (under the supervision of not-for-profit centers).
Using data from the six available cycles of Statistics Canada's National Longitudinal Survey of Children and Youth (NLSCY), this paper answers the following questions: Has the policy improved children's school readiness in Québec? Has the policy diminished "social" gaps (e.g. between children with a low-education mother and those with a high-education mother) in school readiness? How does half-day pre/kindergarten in a public school setting (the policy chosen by the Province of Ontario for 4-and 5-year-olds) compare with Québec's childcare policy?
A non-experimental evaluation framework based on multiple pre-and post-treatment periods is used to estimate the policy effects. Québec's preschool children (the treatment group) are compared with children of similar ages in the Rest of Canada (or in Ontario), the control or comparison group, over several years. The estimation technique used to measure the impact of Québec's childcare policy is a difference-in-differences approach.
Only one other paper (Baker et al., 2005 (Baker et al., , 2008 has examined the impact of the policy on cognitive test scores of the 4-year-olds (only) measured by the Peabody Picture Vocabulary Test (PPVT) with 4 waves of the NLSCY and found no effects of the policy. For the PPVT scores, Baker at al. disregard those of the 5-year olds to separate greater non-parental care from exposition to kindergarten. But most Ontario's 4 years are enrolled in junior kindergarten.
Moreover, all 5-year-olds Canadian are exposed to kindergarten and, depending on the province, for a full-day or a part-day. For several reasons, we believe it is worthwhile to pursue the line of research initiated by Baker et al. on the effects of the policy on cognitive outcomes.
First, we exploit the more recent data in wave 6 of the NLSCY and a different approach to measure cognitive achievement using a standardization procedure for the PPVT score suggested by Statistics Canada, better suited to capture changes in scores across time. In the User Guide of wave 4 of the NLSCY, researchers are warned that the PPVT standardized scores available in the NLSCY data sets cannot be compared over time because the standardization procedure used for cycles 4 to 6 was not the same as in cycles 1 to 3. Second, although most 5-year-olds are not in childcare, they remain affected by the policy at younger ages and are clearly "treated" by the policy if only by the introduction of free full-time kindergarten starting in September of 1997.
Third, Baker et al. work with a sample of children living in 'dual-parent' families while excluding children with single-mothers and use only four of the five cycles that were available from the survey (skipping the third one considered as an implementation period). We include children from single-parent households in the sample and use data from all the 6 cycles. And, we also conduct the analysis for sub-samples by the level of education of the mothers.
Fourth, because the policy was implemented incrementally, the number of families touched by the policy, as will be made clearer later in the paper, increases considerably from cycle to cycle. Hence, cycle 6 includes the largest number of children possibly "treated" by the policy. 6 Finally, in contrast to Baker et al. we estimate the model using the bootstrap weights developed by Statistics Canada for linear regression analysis and complex sampling schemes.
Our results reveal substantial negative effects of the policy on cognitive development for both 4-and 5-year-olds. For 4-year-olds, we find that the policy decreased PPVT scores of children in cycle 6 by, on average, approximately one fifth of a standard deviation; for 5-year-olds, the decrease is by more than one fourth of a standard deviation. These impacts are very large relative to other variables. They are approximately equal to the impact of a mother with a university diploma rather than a high-school diploma. Furthermore, the results for two sub-samples of children based on the mother's education (mothers with a high school education or less, and mothers with a university degree) suggest that the policy did not reduce "social" gaps in school readiness and that the policy effects are sensitive to the mother's education level.
We must point out that this paper is not about the evaluation of the effects of childcare on the development of children but is an evaluation of the effects of a low-fee-for-long-hours-in-daycare policy on cognitive development. Non-experimental studies that attempt to estimate the effects of childcare on outcomes are plagued by problems of identification and spurious correlation. First, because most children who are in daycare have working mothers, regression methods have difficulty disentangling the effects of non-parental daycare relative to parental daycare from the effects of a working mother relative to a mother staying at home. Second, because using childcare is a choice, it is a function of unobservable preferences that can also determine the cognitive performance of children. For example, mothers who stay home may in general love spending long hours with their child which could be beneficial to the child. On the other hand, some mothers with very low levels of human capital do not work and do not use childcare and it is well-known that on average, children with low-education mothers score poorly on cognitive tests. Panel data can alleviate the bias due to spurious correlation but the identification problems remain.
We surmise that our evaluation is immune to these problems because the policy was unexpected and can therefore be considered exogenous with respect to any unobserved variables affecting cognitive outcomes (the program finally adopted implementation date and age requirements a few months before implementation). Also, had the policy been merely a reaction to strong growth of female labor supply, there would be a potential endogeneity problem, regression analyses confounding the effects of the policy with unobserved factors driving the growth in labor supply. However, show this is not the case.
Our results, with all their limitations, should be of concern to all policy makers who seek to "universalize" the provision of early childhood care. We provide later in the paper some tentative hypotheses (based on the quality of care in Québec and the results in this paper on the effects of the policy on hours in daycare) concerning the mechanisms that are possibly driving the negative effects of the policy.
It is well known from experimental studies such as the Perry Preschool Project that ECEC programs that target severely disadvantaged children have strong positive effects on these children. Unfortunately, we cannot evaluate the effect of the Québec policy on very disadvantaged children for two reasons. First, the program is targeted towards working mothers so that very few children with mothers having a low attachment to labor force (with low skills or on welfare) are in subsidized daycare. Second, samples of such children with mothers on welfare in Québec are very small in the NLSCY.
The rest of the paper proceeds as follows: Section 2 reviews prior research evidence on ECEC and child development. Section 3 presents public policy pertaining to ECEC across Canada and traces the unique evolution of Québec in this regard. Section 4 identifies the conceptual issues and lays the framework for the econometric analysis. Section 5 describes the data set used to perform the analysis and presents descriptive statistics. Section 6 contains the empirical results and a discussion. Section 7 concludes with a summary and policy implications.
A summary of recent research results on ECEC and child development
There are several observational studies on the effects of maternal employment or early childcare and education on child development (cognitive, behavioral, socio-emotional, and health related). Given our approach, we focus on those using large data sets with a large set of control variables in regression analyses.
First, for studies on early childcare and maternal employment of children aged 0 to 2, there is a growing body of empirical results indicating that maternal employment and time spent in childcare during the first year of life can have adverse effects on a child's developmental outcomes (such as verbal, reading and math scores, and indexes of behavioral problems) observed at a later ages (Ruhm, 2004; Waldfogel et al., 2002; Hill et al. 2005) . In some articles, early full-time employment is found to be harmful, even after controlling for childcare quality, the quality of the home environment, and maternal sensitivity Hill et al., 2002; and for United Kingdom, Gregg et al. 2005) .
Second, several studies Magnuson et al., 2004 estimate the effect of preschool programs on outcomes prior to or at kindergarten entry or later for children aged 3 to 5 and find statistically significant positive effects on cognitive outcomes (letter-word identification, spelling and applied problems) and measures of school readiness. Longer hours in all types of preschool are associated with more behavioral problems that persist over time. Nonetheless, the cognitive gains for disadvantaged children (whether defined by poverty status, low maternal education, single parent headship, or mothers who do not speak English) are larger and longer lasting. A large-scale UK study following children aged 2 or more who attend center-based preschool shows similar results (Sammons et al., 2002 (Sammons et al., , 2003 .
Third, there appears to be an "optimal" minimum age "requirement" before one's child is placed in care (O'Brien Caughy et al., 1994; Loeb et al., 2005) . The aforementioned studies suggest that this minimum age "requirement" varies between one and two years of age and that long hour children spend in daycare will matter for future outcomes. For disadvantaged children (ages 2-3), 30 hours per week of care for at least 9 months per year (more intensive care) has little detrimental effects on their behavior, while producing positive effects on their cognitive outcomes. In contrast, the cognitive development of children from wealthier households appears to benefit from daycare outside the home only if it is part-time (between 15 to 30 hours per week for at least 9 months per year).
Fourth, the quality and effectiveness of care (sensitivity and affective quality of caregiverchild interactions) seems to have positive, but small, effects on cognitive outcomes (Blau, 1999; Duncan, 2003) . Of particular interest is Duncan's remark that when effects of daycare are negative they are more pronounced for children who spent all their day time in center-based care, versus none, during their third and fourth years of life. Moreover, center-based care is not found to have any significant impact on cognitive outcomes if it was initiated during the early stages of childhood. Finally, this study suggests that children with low initial cognitive skills may benefit most from quality care. Using the same data set as Duncan, Belsky et al. (2007) show that children, whose hours spent in childcare increased between 3 and 54 months of age, scored significantly lower on a vocabulary test in fifth grade. It is the first study with NICHD data that detects such long-term links between experiences in childcare and achievement in school. The authors summarize prior NICHD published work showing that, before the transition to school (at age 4 1/2), higher quality childcare was associated with higher levels of pre-academic skills and language scores, whereas more hours in care and increasing hours in care were associated with higher levels of behavior problems, but not academic skills or language functioning.
There are few Canadian studies on the same topic. Using cycle 1 (1994-1995) of the NLSCY, Lefebvre and Merrigan (2002) show that non-parental care (center-or family-based), compared to parental care, has no effect on the cognitive development of children, as measured by an index of their social and motor development (for children aged less than 48 months) or by PPVT scores (4-and 5-year-olds). The estimates show that some observable family characteristics such as the mother's education and immigration status have very strong effects on a child's score.
Using cycles 1 and 2 (1994-1995 and 1996-1997) and cycles 4 and 5 (2000-2001 and 2002-2003) of the NLSCY, Baker et al. (2005 Baker et al. ( , 2008 analyze the impact of Québec's childcare policy on childcare use, hours in daycare, maternal work, and diverse behavioral measures of the "wellbeing" of both children (0 to 4-year-olds) and parents, and the PPVT scores of the 4-year-olds in the sample. Their estimation approach is a DD method proposed by Bertrand et al. (2004) . Most of the analysis highlights the fact that Québec's childcare policy is estimated to have deleterious effects on both the behavioral scores and health indicators of Québec's children, such as 2-3 yearolds' hyperactivity, 2-3 year-olds' emotional disorder, 2-4 year-olds' pooled separation/anxiety, aggressiveness; 0-2 year-olds' ear and throat infections.
1 Baker et al. suggest these effects may be temporary. They also find, as mentioned in the introduction, that the policy had no effect on the 4-year-olds' PPVT scores.
It should be re-emphasized that the analysis of the impact of the policy on the PPVT scores of 5-year-olds is as justified as for 4-year-olds. The extent of vocabulary a child possesses is undoubtedly richer as he ages. Secondly, Québec's 5-year-olds have potentially been exposed to more years of childcare after the policy was implemented than 4-year-olds, whereas 4-year-olds are still in the "process" of being cared for. Thus, the 5-year-olds give us a more precise picture of the (cumulative) effects of the policy which may affect children. Finally, the NLSCY sample of 5-year-olds who took the PPVT test is almost twice as large as the one for 4-year-olds. Table 1 respectively, the 3-and 2-year-olds (on September 30) became eligible for the low-fee spaces. On September 1 2000, eligibility for low-fee daycare is afforded to all children less than 5-years-old (not eligible for kindergarten because the birth-month requirement to be enrolled is September 30). For children aged 5 on September 30 1997, full-day instead of part-day kindergarten was offered by all School Boards (some private schools already offered this option). Kindergarten is not compulsory but if a child is enrolled in a public school, he or she must attend class for the full school day and school week. The yearly increases from 1998 are all quite substantial. Since the introduction of the policy, it is well known that the program has not been able to satisfy all of the increased demand for low-fee spaces. Moreover, the price of daycare for families who do benefit from a subsidized space, that usually offers 11 to 12 hours of daycare per day, 5 days per week, is not only low but also independent of the mother's labor status, hours of labor supply and family income. Since the introduction of the policy, it is well known that the program has not been able to satisfy all of the increased demand for low-fee spaces (spaces are allocated on a first-come first-served basis on the waiting list of the providers). It is difficult to obtain data on the number of children on waiting lists with no access to a subsidized space. Table 2 shows the budgetary credits for the childcare program by setting as well its transformation from a parent fee-subsidy program to a childcare provider subsidies program.
Early childhood care and education in Québec and across Canada
Since January 1 2004, the fee per day has been fixed at $7 instead of $5 (after the raise, roughly 85% of total costs were covered by the government subsidy). Nonetheless, the subsidy per space continued to soar because childcare educators obtained much better working conditions. In 1996-1997, the subsidies, which partially covered costs, were directed to licensed and regulated childcare facilities, while low-income families received a fee subsidy according to eligibility criteria, amounted to 288 million dollars. In 2006-2007, subsidies had reached 1.6 billion dollars, practically all directed towards daycare providers.
We cannot trace such an elaborate picture of the evolution of childcare services for other provinces in Canada, but we know the number of children in subsidized-fee daycare is very small relative to Québec and has remained small during the period of analysis (Doherty et al., 2003; Friendly et al., 2007) . It is also difficult to obtain a larger picture of daycare utilization, arrangements, and reasons for the use of daycare across Canada. The last national survey on childcare use was conducted in 1988. Other than licensed centers and family-based regulated daycare, parents can choose unregulated daycare in their own home or in someone else's home by a relative or by a non-relative. Provincial and federal policies provide tax relief for childcare spending as long as receipts are presented to income tax authorities.
Policy in provinces other than Québec remained largely unchanged during the nineties (although fee subsidy eligibility levels and rates have been raised modestly in some provinces) and the number of children in subsidized daycare remains very low. The constancy of the subsidy policy in the rest of Canada is fundamental, given our estimation methodology and the sample period we consider for our regression analysis. All provinces offer publicly provided free kindergarten for 5-year-olds in a school setting under the auspices of the Department of Education. All programs are for a half-day (2 hours and 30 minutes) during the school year, except in Québec (which is for a full day, since the fall of 1997), New-Brunswick and NovaScotia. In most provinces parents are free to register their child in kindergarten as it is not a legal requirement (a large majority of eligible children do attend kindergarten). In Ontario, most
School Boards offer a half-day of junior kindergarten for 4-year-olds. Since the fall of 1997, almost all 5-year-olds in Québec attend full-time kindergarten (according to administrative data, kindergarten attendance increased from 88% half-time before 1997, to 98% full-time afterwards)
while a large number attend before-after-school subsidized daycare settings. We therefore as well as Baker et al. (2005 Baker et al. ( , 2008 have shown the program has a strong impact on the labor supply of mothers with preschool children. However, using the Canadian Survey of Labour and Income Dynamics (SLID), Lefebvre and Merrigan show that the program has a moderate impact mothers' earnings and indirectly on net family income as the additional earnings from the mother's increased labor supply were taxed and transfers geared to families (some of which in Québec and Canada depend on total family income) reduced. Such moderate gains should have a very small positive impact on child development. If this is the case, the treatment effect estimated in this paper is mainly capturing the effect of an increase in female labor supply which is basically the effect of substituting hours with the mother with hours in daycare. It is also capturing the effect of a change in type of daycare setting, children mostly moving from more informal daycare in the child's home or in a non-related person's home to formal full-time 4 regulated daycare.
Conceptual issues and econometric modeling
Given these considerations, we conclude that we cannot a priori expect positive or negative effects of the policy. On the one hand ECEC interventions are shown to have positive effects on children; on the other hand spending long hours in daycare can have negative effects.
Furthermore, it has been shown that an increase of the mothers' labor supply when the child is at a young age may also have negative effects in the future.
It is very difficult here to pinpoint who are the "treated" by this policy in a precise sense. One might assume that children who would not have been in daycare in the counterfactual world of no low-fee childcare and who are now in daycare are the treated. But we must also count those who would have been in a different setting in the counterfactual world. In some sense, even children who would be in the same setting without the policy are "treated" because daycare facilities now have more children and are more diverse than before. Children in daycare are mostly spending longer hours in daycare and children who stay home could have fewer friends at home because most are in daycare. Hence, all children are touched by this policy, albeit in different ways.
Therefore, we do not attempt to estimate the treatment on the treated effect but only the average treatment effect for children of ages 4 and 5 in Québec.
Our econometric approach is based on a difference in differences (DD) procedure which is now well established to evaluate natural experiments (Angrist et Krueger, 1999) . We observe 4
and 5-year-olds in Québec, where the policy is implemented, before and after the policy change.
Our comparison groups will be children of the same ages in the Rest of Canada (RofC), and a group consisting of children strictly from Ontario, a subset of the first comparison group, where, in both cases, no important changes occurred during the same time period.
To estimate the model, we turn to a DD specification, differentiated by period, presented by
Francesconi and Van der Klaauw (2007):
Where i indexes children, Y it represents the outcome, in our case the child PPVT score. ε it is an error term. X it is a vector of socioeconomic control variables and Φ is a vector of parameters. more than 30,000 new spaces were created. Furthermore, the total number of hours spent in care varies quite importantly with each cohort, as can be seen in Figure 2 . These remarks justify equation (1), where β j , for j=4, 5, 6, represents a time or cycle-specific effect of the policy.
To test the sensitivity of the results to different specifications, we estimate three models. The first is a DD specification without any socioeconomic controls 5 (i.e. without any of the variables contained in X it ) and the effect of the policy is constrained to be the same for all the post-policy years, so that:
In this case, the effect of the policy is captured by the parameter β. It is an average treatment effect for cycles 4, 5 and 6 combined.
The second and third are DD specifications, based on (1), where the policy effects are respectively constrained to be the same and unconstrained for each period, with socioeconomic controls. They include the sex of the child, the age group of the mothers at child birth (25-29, 30-34, 35 or more with 14-24 the omitted group), family type (two-parent, step family with single parent the omitted group), whether the mother is born in Canada or not, the mother's highest level of education (high school diploma, some postsecondary education, university diploma with less than high school diploma the omitted group), the presence of older or younger siblings or child of the same age, size of community (five groups from 500,000 or more to rural the omitted group), and family income in 2001 dollars. The estimations are also conducted with strictly
Ontarian children as an alternative control group. As one of the policy's goals is the equality of opportunity for children, we estimate the models for two sub-groups based on mothers' level of education in order to check whether the policy diminished "social" gaps (between children whose mother has a high school education or less and those whose mother has a university degree) in school readiness. All estimations were performed with "bootstrap weights" as computed by
Statistics Canada for the NLSCY, which take into account the complex survey scheme.
Data set
The data used for our empirical analysis are provided by Statistics Canada's National
Longitudinal Survey of Children and Youth (NLSCY) which is a probability survey designed to provide information about children and youth in Canada. The survey covers a comprehensive range of topics including childcare, information on children's physical development, learning and behavior as well as data on their social environment (family, friends, schools and communities).
The NLSCY began in 1994-1995 and data collection occurs biennially. The unit of analysis for the NLSCY is the child or youth. Supplementary Table A1 presents some particularities of the NLSCY that must be emphasized to understand the type of analysis that can be undertaken.
The PPVT was designed to measure receptive or hearing vocabulary. For the NLSCY, it was used to measure school readiness for children in the 4-and 5-year-old age groups. The master files present both the PPVT raw (PPVT-Raw) and the PPVT standardized (PPVR-SD) scores.
However, Statistics Canada has used different methodologies to standardize the scores. 6 The released measurements for cycles 1 to 3 were standardized within cycle (with slight variations in the methodology), while cycles 4, 5 and 6 were standardized over the grand population of all tests over the first 5 cycles of data. Cycles 1 to 3 would in essence look similar from one time to the next as they are standardized by age groups to have the same mean of 100 and standard deviation of 15. This type of standardization is common for analysis of domains within a cycle; however it provides limited insight for in-between cycle analysis. Realizing this limitation, Statistics Canada introduced in Cycle 5 a less restrictive normalization technique where the expected age performance is benchmarked against all children of that age over time versus those measured at the same time. The scores are still adjusted by age group to have a mean of 100 and a standard deviation of 15 but computed over 5 cycles, and they are less susceptible to sampling variation as 5 samples have been used to determine the norm. For robustness and to facilitate analysis of changes through time (to capture true population differences over time and not simply differences resulting from sampling error), we have re-standardized (using Statistics Canada smoothing routine) the PPVT-Raw scores using all the 6 cycles in the NLSCY. It should be noted that the standardization was done separately for the PPVT and the EVIP (the acronym for the French adaptation of the test). This should be of no concern as our estimates are based on differences in changes of scores over time between the children of Québec, more than 80% French speaking, and those from the rest of Canada or Ontario. We also perform regression analysis with PPVTRaw scores, in this case controlling for children taking the test in French (English) in the other provinces (Québec). Only children who understood English or French well enough to follow instructions were given the test.
We sampled all children aged 4 and 5 from the data sets of all 6 cycles. Children living in foster families are excluded as well as those (very few) with a mother with missing information on the socioeconomic control variables (see supplementary Tables A2 and A3 ). Children with a missing PPVT score are also excluded. Secondly, we constructed two sub-samples by the level of education of the mothers: low-education (with a high school diploma or less) and high-education (with a university degree or more). Supplementary Table A4 for Québec and Table A5 Québec and increases in the RofC, with a large gap between low-education and high-education mothers in both samples.
Estimation results
We start by providing evidence on the effect of the program on hours in daycare for children of different age groups. The program could have different effects on hours in daycare for different cohorts because of the gradual way it was implemented. In order to evaluate this program effect, we estimated a DD model as in equation (1) 
Table 4 displays the policy effects by age group (0 to 4) and mothers' level of education for cycles 3, 4, 5 and 6. For children under 1 and for cycles 4 and 5, the effect of the subsidized daycare program is to raise hours in daycare by respectively, 6.02 and 7.46 hours, in both cases significant (p<.01). The not significant effect for cycle 6 reflects the increasing number of families using the paid 50 weeks maternity-parental leave federal program. For ages 1, 2, 3 and 4, the effects increase substantially between cycles 3 and 6, reaching 10. 46, 11.65, 9.46, and 8.95 hours respectively. It is important to note that cycle 4 effects are all smaller than cycle 5 and 6 effects as new spaces were created every year during that time period. It is quite clear then that the cycle 6 children were exposed to the longest hours in daycare considering the time since birth.
The two other panels of Table 4 demonstrate that the "cumulative" effect is substantially larger for women in the higher education group. Clearly, the last two cohorts of our data set (cycles 5 and 6) were more intensely affected by the program than the earlier cohorts. We now turn to the effects of the daycare policy on PPVT scores.
We first discuss the results of the policy on cognitive development for 5-year-olds. The estimates of equation (1A), with standardized scores, no covariates, and with the full sample of children by Ordinary Least Squares are found in Table 5 , column 1, line 1. We find a negative effect of the policy with a parameter estimate that is -4.28 (p<.01). This is a very large effect (almost one third of a standard deviation of the dependent variable). As a comparison, the ceteris paribus "effect" of a mother moving from a high school degree to a university degree is approximately 3. Results with covariates are very similar to the results with the standardized scores and no covariates (Table 5, (1)) and the full sample (Table 5 , columns 2 to 4, line 2), show the effects to be quite similar across periods. However, they considerably raise for children with low education mothers moving from -2.32 (not significant) to -5.18 (p<.05). The differences between the period effects are not statistically significant (H0). The specification with only Ontario (Table 5, line 6) as the control group gives almost the same results as with all nine provinces.
Turning to 4-year-olds, the results for equation (1A) ( Table 5 , column 1, lines 7 and 8), show a very small and significant effect of -2.36 (p<.10)) with no covariates and a smaller effect of -1.29 with covariates. The results are also not significant for children whose mothers' has a university degree (Table 5 , line 11). On the contrary, the results for the low-education group show a large and negative effect of -3.83 (Table 5 , column 1, line 10), but barely significant (p<.10). Using 4-year-old Ontarians as a control group does not alter the test results, even if it does alter the sign and/or size of the effects (Table 5 , line 12).
Results for the specification with the policy effect changing through time and the sample of Canadian children (Table 5 , columns 2 to 4, line 8), show a pattern of increasing negative effects across periods, with differences between the period effects that are not statistically significant (H0). When statistical significance is observed it is at 90% level of confidence except for children with mothers with a lower level of education in cycle 6 (Table 5 column 4 line 10), where the negative effect is found to be the largest (-7.20 , almost one half of a standard deviation) and significant at a 99% level of confidence, a disturbing result.
Discussion
In summary, the effects of the program are found to be negative for 5-year-olds and less convincingly negative for 4-year-olds. The results for sub-samples of children (mothers' level of education) suggest that the policy did not reduce "social" gaps in school readiness. In fact, the estimates show the negative estimated impacts of the policy are larger for children with a less educated mother.
We propose three major explanations for our results when compared to former studies on the impact of ECEC on preschool cognitive achievement. First, most studies that attempt to evaluate the impact of additional daycare are plagued by endogeneity or spurious correlation problems which is not the case in our study.
Second, rarely can we observe variations in hours of care for young children of the magnitude observed after the implementation of the program. For example, in 1994, 45% of all children aged 1 to 4 were in childcare and 32% for more than 21 hours per week, in 2002, 70% of children of the same age are in childcare and 54% for more than 21 hours. Not only are more children in daycare but they are there for much longer hours.
Third, although more children are now in regulated types of daycare, which is supposed to be helpful or at a minimum not harmful, two major studies (ISQ, 2004; Japel et al., 2005) show that the average quality in Québec's subsidized daycare network is at best satisfactory and in many cases low or not acceptable, particularly for children in lower income families. Supplementary Table A4 summarizes the results of the 2004 study on educational quality by characteristics of daycare and overall quality: family-based, for-profit-center and childcare for infant services are of rather fair quality and, except for non-profit centers, childcare services are largely unsatisfactory or fair in terms of overall quality. Part of this is explained by the rush to implement the program, build up new settings and create new spaces to respond to the excess demand for spaces, which forced the government to accept daycare workers with no specific training in ECEC.
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It would therefore be recommended to any state intending to follow Québec's footsteps to be weary of offering long hours to parents at very low prices. Since it is important to offer highquality daycare services, it would be advised to implement slowly such programs, starting in lowincome neighbourhoods, where experimental studies have proven their efficacy when providing high quality services. This would also give some time to the proper educational facilities to start offering programs that better prepare workers for the daycare industry.
Finally, it is interesting to compute the evolution of costs of Québec's childcare policy relatively to the province's GDP (in current Canadian $): they increased from 0.16 percentage points in 1996 to 0.57 percentage points in 2006. Thus the policy's costs, in terms of GDP, have more than tripled in less than ten years. Abstracting from the construction costs of new childcare spaces, which have dropped dramatically since the number of newly created spaces cycle-bycycle has substantially receded (from a peak of +42% between 1998-1999 and 2000-2001 to +16% between 2002-2003 and 2004-2005) , the main source of rising costs undoubtedly comes from the salaries paid to the children's educators and to the rest of the staff running the regulated childcare facilities.
Conclusions
We present evidence that the subsidized daycare policy of the province of Québec has produced negative effects on the PPVT scores of children aged 5 and possibly negative for children of age 4, in particular those with less educated mothers. Therefore, if the policy increased substantially the labor supply of mother's with young children, one of the policy goals, there is no evidence, up to now, that it has enhanced school readiness or child-well being in general, the other major goals of the policy. Our intuition for this result is that children are simply spending too much time, especially when they are less than 3, in daycare for the policy to have any positive effect. This is explained by the structure of the program which creates strong incentives for families to use long hours of daycare for children at a very young age and for all other pre-K ages. For example, the daily fee ($5 per day per child from September 1997 to 2004, and $7 since January 2004) is the same for all age groups despite the fact that daycare costs are much higher for the very young. 9 Services are available 10 to 12 hours (depending on the setting) per day, 260 days a year. The government asks daycare providers to make sure parents use daycare services every day of the week (unless the child is sick): if a space is not occupied fulltime the subsidy is reduced. In other words, even if a family would like to pay for a full week 9
The public subsidy provided to not-for-profit centers providers for a child aged less than 18 months is now approximately $65 per day and $50 per day for a child aged from 18 to 59 months.
despite wanting the service part-time, a child cannot be enrolled for only three days or five halfdays per week. Furthermore providers themselves prefer to offer full-time full-week spaces because it is easier to manage.
Of course, we have looked at only one measure of development. However, it has been shown to be a consistently good forecaster of schooling achievement in numerous studies.
Unfortunately, the birth cohorts of cycles 4, 5 and 6 will not be followed in future cycles of the NLSCY as many will be exposed to substantial hours in daycare starting mostly from their first birthday. The data will not permit thorough analysis on the long-term impacts of the policy as only one longitudinal cohort followed after children are older than 5 (4-year-olds in cycle 3) was subjected to the treatment and it lasted only one year.
We conclude by emphasizing that we are estimating the effects of a particular complex daycare policy on the cognitive development of children who are 4 and 5 and not the effects of childcare per se. Therefore, there is no inconsistency with other type of studies that find positive effects of childcare on developmental outcomes. However, this policy, because of its structure, substantially increased hours spent in daycare settings evaluated to be of medium or low quality on average. We surmise that these factors could explain the negative effects found by our regression analyses. Moreover, Belsky et al. (2007) have shown that an important increase in hours spent by children in care has long-term negative effects on their vocabulary test scores.
Thus, our results can "bridge" the gap between the short-and long-term. 
(1)/(3) %
(2)/(4) % 1(1994-1995) to 6 (2004-2005 ).
1. P-value of the hypothesis that policy effects are equal. The hypothesis is always rejected. Level of significance: * at 10%; ** at 5%; *** 1%. 1 (1994-1995) , a sample of 22,831 children aged 0 to 11 was selected in each of the 10 provinces making up the first longitudinal sample. 1 In Cycle 2 (1996) (1997) , to reduce the response burden on families with several eligible children, the number of children selected was limited to two per family. Therefore, some children were dropped from the original sample (16,903 children remained in the longitudinal sample). Furthermore, a new initiative was added to the main longitudinal survey -'Understanding the Early Years' (UEY) -which focused on a sample of children, aged 0 to 11 months and 1 to be followed until the age of 5, the Early Childhood Development (ECD) cohort. A total of 4,153 children were included in this second longitudinal cohort, approximately 2,000 children each of age 0 and 1, and also the new siblings of Cycle 1 longitudinal children who were already in the sample. This was the only cycle in which siblings from the original cohort were selected. In Cycle 3 (1998-1999), a new third longitudinal cohort of children aged 0 and 1 was created, repeating the UEY initiative which added "the readiness to learn" aspect of children entering the school system to its preoccupations. It was determined that a large sample of 5-year-olds was required to meet these analytical goals. Simultaneously, it was decided that a larger sample of 1-year-olds would meet those objectives once they were 5-year-olds in Cycle 5. Approximately 2,000 children aged 0 to 11 months, 7,944 1-year-olds and an additional sample of 7,052 5-year-olds were added to the preceding longitudinal cohorts.
In Cycle 4 (2000 Cycle 4 ( -2001 , the longitudinal children introduced in Cycle 2 are now 4-and 5-year-olds; it is the last contact cycle for these children. A new fourth longitudinal cohort of children, aged 0 to 11 months (2,358) and 1 (2,673), was surveyed by Statistics Canada. As in the previous cycle, there were not enough 5-year-olds (introduced in Cycle 2) to meet the analytical goals of the "readiness to learn" objectives. A supplemental sample of 4,395 5-year-olds was selected across Canada.
In Cycles 5 (2002 Cycles 5 ( -2003 Cycles 5 ( ) and 6 (2004 Cycles 5 ( -2005 , new fifth and sixth longitudinal ECD cohorts of children aged 0 and 1 were selected for longitudinal purposes.
3
Over all cycles, about 25 percent of children are from Québec and about 40 percent from Ontario. Two western provinces have a significant number of children of the same ages, British Columbia (10%) and Alberta (10%), but we considered that there are too few children to serve as a comparison group. It should be noted that although five new longitudinal cohorts were introduced in the survey in Cycles 2 to 6, these 0-and 1-year-olds are surveyed only three times until they are aged 4 or 5. Since only one cognitive test is administered when a child is aged 4 or 5, and because of the design of the ECD cohorts, no separate analysis using longitudinal data or fixed effect siblings analysis can be conducted. 1. A child's effective age at a cycle is with respect to December 31 of the reference year: thus, 0-yearolds are born in 1995 and 1-year-olds are born in 1994. 2. When the first ECD cohort of babies was selected for Cycle 2, the rule was a maximum of one child per household, except for twins, in which case both were sampled. At Cycle 5, the rule changed to one child per household without exception. 3. At Cycle 6, the only ECD children present were those introduced as babies in Cycles 4, 5 and 6, and a top-up sample of new 2-to 5-year-olds, in provinces other than Québec and Ontario. At the end of Cycle 6 collection, there were 4,684 responding ECD children and households. # To obtain a representative portrait of the situation in the daycare network a survey was conducted on governmentregulated daycare service providers across Québec in the spring of 2003. A representative sample of the survey's target population was chosen consisting of 905 children from some 650 establishments selected at random from the list of daycare service providers. The survey covers the following topics: Physical arrangement of facilities; Organization of activities; Interactions between childcare providers, children and parents; General characteristics of personnel and establishments.
